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Abstract. We present a spectral catalog for blazars based on the BeppoSAX archive. The sample includes 44 High-energy 
peaked BL Lacs (HBLs), 14 Low-energy peaked BL Lacs (LBLs), and 28 Flat Spectrum Radio Quasars (FSRQs). A total of 
168 LEGS, MEGS, and PDS spectra were analyzed, corresponding to observations taken in the period 1996-2002. The 0.1- 
50 keV continuum of LBLs and FSRQs is generally fitted by a single power law with Galactic column density. A minority 
of the observations of LBLs (25%) and FSRQs (15%) is best fitted by more complex models like the broken power law or 
the continuously curved parabola. These latter models provide also the best description for half of the HBL spectra. Gomplex 
models are more frequently required for sources with fluxes Fi-m^eW > 10""erg cm"^ s"' , corresponding to spectra with higher 
signal-to-noise ratio. As a result, considering sources with flux above this threshold, the percentage of spectra requiring those 
models increases for all the classes. We note that there is a net separation of X-ray spectral properties between HBLs on one 
side, and LBLs and FSRQs on the other, the distinction between LBLs and FSRQs is more blurry. This is most likely related to 
ambiguities in the optical classification of the two classes. 

Key words. Galaxies: active - Galaxies: fundamental parameters - Galaxies: nuclei ~ X-rays: galaxies 
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1. Introduction 

Blazars are a class of radio-loud Active Galactic Nuclei (AGN) 
defined by non-thermal emission from a jet oriented close to 
the line of sight. Multiwavelength blazar studies have made it 
clear that their spectral energy distributions (SEDs) are char- 
acterized, in a v-vF{v) plot, by two broad peaks (Giommi & 
Padovani 1994). The first component, peaking anywhere in 
the IR-soft X-ray band, is due to synchrotron emission, while 
the higher-energy one is due to the inverse Compton emission 
of ambient photons off the same electrons producing the syn- 
chrotron part of the spectrum (Maraschi et al. 1992; Sikora et 
al. 1994; but see Mannheim 1993 for a different interpretation). 

Previous studies have shown that low-luminosity BL Lacs 
(High-energy peaked BL Lacs, or HBLs) exhibit the syn- 
chrotron peak in the UV-soft X-ray band, and the inverse 
Compton peak between the GeV and the TeV band (Sambruna 
et al. 1994, Giommi, Ansari & Micol 1995, Padovani & 
Giommi 1995, Fossati et al. 1997). The two components have 
approximately the same power. For mid-luminosity sources 
(Low-energy peaked BL Lacs, or LBLs) the synchrotron peak 
is in the near infrared band and the X-ray emission is due ei- 
ther to the synchrotron or the Compton component, or both. For 
the high-luminosity sources (Flat Spectrum Radio Quasars, or 
FSRQs) the synchrotron peak is in the far infrared band while 
X-ray emission is ascribed to the Compton component. 

The X-ray band, at the overlap of the synchrotron and 
Compton components, is key to disentangle the contribution 



of the two components to the broad band continuum. Based on 
current unification studies (e.g., Fossati et al. 1997) one expects 
the low-luminosity sources to be dominated by the high-energy 
tail of the synchrotron emission in the X-rays, and thus to have 



steep (photon index F > 2, where Fy oc 



-(r-i) 



) or convex X- 



ray spectra, as a result of radiative losses. On the other hands, 
FSRQs should have flatter spectra (F < 2), while LBLs should 
exhibit intermediate slopes, or even concave X-ray continua. 

Previous systematic analysis of the X-ray continua of 
blazars relied on satellites with limited sensitivity (e.g., 
EXOSAT; Sambruna et al. 1994a,b) or limited bandpass 
(ROSAT, Urry et al. 1996, Perlman et al. 1996; ASCA, 
Sambruna et al. 1999, Donato et al. 2001). These studies 
showed that the X-ray spectra of blazars are often complex, 
with downward-curved continua in HBLs and occasionally 
upward-curved continua in FSRQs and LBLs. 

With its wide X-ray band pass (0.1-200 keV) and good 
sensitivity, BeppoSAX is the instrument of choice to study the 
broadband X-ray continua of blazars. The BeppoSAX mission 
ended in early 2002; during its lifetime, BeppoSAX observed a 
large number of blazars as part of multiwavelength campaigns 
or to obtain snapshot X-ray spectra. The BeppoSAX observa- 
tions for individual sources were published by the original Pis 
of the investigation. Here we present a uniform analysis of all 
the public LECS, MFCS, and PDS observations, focusing on 
the spectral properties. A similar previous account was given 
by Giommi et al. (2002). 
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The paper is organized as follows. In Sect. 2 we describe 
the sample selection, and in Sect. 3 the data reduction. In Sect.4 
the spectral catalog is described, while in Sect.5 we discuss the 
results. Throughout this paper, Hq - 75 km s"' Mpc"' and 
qQ - 0.5 are adopted. 

2. Sample Selection 

The BeppoSAX satellite carried onboard four Narrow Field 
Instruments (NFI) pointing in the same direction and cover- 
ing a very large energy range from 0.1 to 300 keV (Boella 
et al. 1997). Two of the four instruments have imaging ca- 
pability, the Low Energy Concentrator Spectrometer (LECS), 
sensitive in the nominal range 0.1-10 keV, and three Medium 
Energy Concentrator Spectrometers (MECS), sensitive in the 
nominal range 1-10 keV. The other two detectors are the 
High Pressure Proportional Counter (HPGSPC), sensitive in 
the nominal range 4-120 keV, and the Phoswich Detector 
System (PDS), sensitive in the nominal range 13-300 keV. We 
restricted our analysis to the LECS, MECS, and PDS archives, 
as the HPGSPC has not enough sensitivity to detect relatively 
faint sources as blazars. 

We cross-correlated the BeppoSAX data base w ith published 
lists of b lazars, including Fossati et al. (Il997l) . Donato et 
al. (I2OOII) . and Giommi et al. (2002), and references herein. 
Following Padovani & Giommi ( 1995), sources with the radio- 
to-X-ray spectral index, c^, smaller than 0.75 were classified 
as HBLs, while sources with a,x ~ 0.75 were classified as 
LBLs or FSRQs, depending on the EW of the optical emission 
lines. 

The sample is presented in Tabled] where we list the name 
of the object (Col. 1), the coordinates for the equinox 2000.0 
(Cols. 2 and 3), the redshift (Col. 4), the Galactic column den- 
sity A^^'*' (Col. 5), and the number of BeppoSAX observations 
of the source (Col. 6). The Galactic column was derived from 
Dickey & Lockman (1990). The sample includes 86 blazars: 44 
HBLs, 14 LBLs, and 28 FSRQs. Most sources were observed 
as part of multiwavelength campaigns, or in a single snap- 
shot observation to obtain the Spectral Energy Distributions. 
Since the BeppoSAX selection process favored objects known 
for their high X-ray brightness, the sample is highly heteroge- 
neous (with some sources observed multiple times), strongly 
biased, and by no means complete. 

3. Observations and Data Analysis 

All public observations up to January 2002 were analyzed, for 
a total of 168 spectra. In Table|2]we present the log of the obser- 
vations, together with the exposure times and the mean count 
rates in the various instruments. For each observation we report 
the LECS count rates in the energy range 0.1-2 keV and the 
MECS count rates in the energy range 2-10 keV. Inspection of 
the PDS spectra shows that the background usually dominates 
above 50 keV. Thus, counts were extracted in the energy range 
13-50 keV for all sources. However, for the brightest sources 
reliable counts up to 200 keV were detected. In these cases, 
spectral fits to the PDS data were performed in the energy range 
0. 1-200 keV. 



In Table |3 we report the PDS count rates for only those 
sources which were detected at ~ 3cr confidence level. Most of 
the sources are weak at energies greater than 10 keV and only 
36 sources are detected (15 HBLs, 4 LBLs, and 17 FSRQs). 

We extracted LECS, MECS, and PDS spectra. The data 
analysis for the LECS and MECS instruments was based on 
the linearized, cleaned event files obtained from the on-line 
archive. The spectra were extracted with the FTOOLS package 
XSELECT (v. 2.2), using extraction regions of radius of 8' and 
4' for the LECS and MECS, respectively. In the case of weak 
sources, we used a radius of 6' and sometimes even 4' to extract 
the LECS spectra. The LECS and MECS background is low but 
not uniformly distributed across the detector. For this reason it 
is better to evaluate the background from blank fields that are 
available from the SDC public ftp site. Since these background 
data were taken in regions of the sky with no detected sources 
and low Galactic absorption, the low energy X-ray counts com- 
ing from sources located in regions with high Galactic absorp- 
tion may be underestimated and/or the intrinsic absorption may 
be overestimated. 

The spectral analysis was performed with XSPEC v. 11.2, 
using the latest available response matrices from the BeppoSAX 
calibration center. The spectra from LECS, MECS, and PDS 
detectors were rebinned using the channel grouping suggested 
by the BeppoSAX team which was designed to match the 
detector resolution and sensitivity in an optimal way. The 
LECS/MECS and MECS/PDS normalization factors (to ac- 
count for inter-calibration systematics of the instruments) 
were left free to vary; normal acceptable values are in the 
range 0.65-1.0 and 0.77-0.93, respectively (Fiore et al. 1999). 
Spectral fits were performed in the energy ranges 0.1-2 keV 
for the LECS, 2-10 keV for the MECS, and 13-200 keV for 
the PDS where the calibration is best known and the back- 
ground contribution negligible. The best-fit models were de- 
termined using the minimization routine. The significance 
of the fit improvement, when additional free parameters were 
added, was evaluated using the F-test, assuming as a thresh- 
old for significant improvement Pf =95%. Uncertainties on the 
fitted parameters are 90% confidence (Ax^=2.7) for one param- 
eter of interest. 

The following spectral models were used to fit the 
BeppoSAX spectra: 

( 1 ) A single power law with photon index F and column density 
Nh fixed to the Galactic value; 

(2) A single power law with free N^; 

(3) A broken power law with break energy Ebieak, and photon 
indices below and above the break Fi and Fa, respectively; 

(4) A continuously curved parabola (Fossati et al. 2000). The 
latter has the same parameters as model 3), but Fi and r2 are 
evaluated at 1 keV and 10 keV, respectively. 

We used the following procedure. At first, all the spectra 
were fitted with model (1). When the fit was unsatisfactory, 
model (2) was used. In several cases, the fitted column density 
from model (2) was consistent with the Galactic value within 
the errors. We interpret this result as marginal evidence for con- 
tinuum curvature; however, in these cases fits with the curved 
models (3) and (4) did not provide a significant improvement. 



D. Donate et al.: A BeppoSAX spectral catalog of blazars 



3 



The observations for which models (1) and (2) provided the 
best-fit are reported in Table |3 

However, in the case of bright sources, F2-iokeV > lO^^'erg 
cm"^ s"', corresponding to spectra with higher signal-to-noise 
ratio, a curved model was generally found to provide a bet- 
ter description of the BeppoSAX spectra than either model (1) 
or (2). In few cases (6 observations) where the curved model 
with Galactic absorption did not provide a good description of 
the spectrum, the absorption was left free to vary. These ob- 
servations are listed in Table |3 In Table |5] we also list the fits 
with models (1) and (2) for the same spectra, for future use. As 
a summary, the last column of Table |2l reports the model that 
best-fits the individual spectra for each source in the sample. 

The choice of the above spectral models is motivated by 
previous X-ray studies of blazars (e.g., EXOSAT, Ginga,ASCA ; 
Sambruna et al. 1994a; Tashiro et al. 1995; Takahashi et al. 
1996; Donato et al. 2001). These authors found that the X- 
ray continua of high-luminosity blazars are usually well de- 
scribed by a single power law, while at decreasing luminosities 
curved X-ray continua are often observed. The latter are con- 
vex, with Fi < in HBLs and concave, with Fi > F2, in some 
LBLs and FSRQs. In the brightest HBLs, the broken power law 
model is inadequate to represent the continuous curvature of 
the X-ray spectra, and better results are obtained using a con- 
tinuously curved model (i.e., Fossati et al. 2000 for MKN 421, 
Tavecchio et al. 2001 for MKN 501). 

An independent analysis of the BeppoSAX blazar archive 
was performed by Giommi et al. (2002), who analyzed a to- 
tal of 157 X-ray spectra of 84 sources (42 HBLs, 12 LBLs, 
22 FSRQs, and 4 GigaHertz Peaked Spectrum QSOs). These 
authors fitted the LECS+MECS+PDS spectra using a single 
power law, a broken power law, a sum of two power laws, and 
a logarithmic parabola. For each model the A^h was fixed at the 
Galactic value. Comparing the results for the models that are 
in common with this work (single power law or broken power 
law), we find that our results are completely consistent with 
Giommi et al. (2002). 

4. The Spectral Catalog 

The results of our spectral analysis, from fits to the joint 
LECS-hMECSh-PDS datasets in the energy range 0. 1-200 keV, 
are reported in Table |3] and |4] For each source we present 
the parameters obtained with the model that best-fits the data 
(power-law model in Table |3] and curved model in Table 0}, 
and their 90% confidence uncertainties. For sources with mul- 
tiple observations, different models best-fit the data at different 
epochs. We reported the individual best-fit models, using a dif- 
ferent procedure than Giommi et al. (|2P02), who systematically 
used the same model for repeatedly observed sources. 

For the HBL class we obtained spectral information for 90 
observations of 44 sources. For 46 observations (corresponding 
to 15 sources) the model that best-fits the LECS-hMECS+PDS 
data is a downward-curved model (broken power law or curved 
parabola), while the remaining observations are described by a 
single power law. In the latter cases, the photon index is steep, 
r ~ 2. The energy break, in the cases of a curved model fit, 
is more frequently located around 1 -2 keV. Although for most 



of the sources the best fit is obtained with intrinsic absorption 
fixed to the Galactic value, 20 spectral fits corresponding to 
17 sources require a column density of the order of 10^*'cm"^. 
This may indicate residual curvature in the continuum which 
the model is still inadequate to describe. 

For the LBL class we analyzed 25 observations of 14 
sources. For 7 observations (corresponding to 4 sources) the 
model that best-fits the LECS+MECS-i-PDS data is a curved 
model, while the remaining observations are described by a sin- 
gle power law. The photon indices of the single power laws are 
flat, F < 2, in 9 sources (13 observations) and steep, F > 2, 
in 4 sources (4 observations). For the sources with a spectrum 
described by a curved model, S5 0716+71 and ON 231 need 
for all their observations an upward curvature, with a steep 
photon index below the break (Fi > 2.4) and a flatter index 
above the break (Fa < 2). One observation of 3C 66A and one 
of BL Lac need a downward-curved model. In both sources, 
F] ~2.2, while F2 ~ 2.3 and 2.6, respectively, while the break 
energy is at 0.3-0.4 keV. Among the sources with multiple ob- 
servations, only BL Lac shows spectral variability, with a total 
change of the photon index AF ~ 1 for a change of the flux of 
a factor 3 (from 6 to 20x10"'^ erg cm"^ s"'). 

Finally, for the FSRQ class 53 observations (corresponding 
to 28 sources) were analyzed. The best-fit is always obtained 
using a single power law (model (1)) with F < 1.8, except for 
lES 0836+710, PKS 1510-089, PKS 2126-158, and 5 observa- 
tions of 3C 273, for which a curved model is needed. All the 
observations are fitted using the intrinsic absorption fixed to the 
Galactic value. For lES 0836+710 and PKS 2126-158 down- 
ward curvature is detected, with Fi ~ 1 and F2 ~ 1.3 and 1.8, 
respectively. For 3C 273 and PKS 1510-089 upward curvature 
is indicated, indicating the presence of a soft excess. 

Since the soft excess can have thermal origins (e.g., accre- 
tion disk), we fitted the BeppoSAX data with a power law plus 
either a blackbody or a bremsstrahlung. The inclusion of either 
thermal component was not statistically preferred to a broken 
power law. Thus, the origin of the soft excess in 3C 273 and 
PKS 1510-089 is still an open question. 

5. Results and Discussion 

We presented a uniform analysis of the BeppoSAX archival 
spectra for blazars. We will now use the spectral catalog to 
infer the average X-ray properties of the three blazar classes. 
While these properties were investigated before with ASCA 
(Sambruna et al. 1999, Donato et al. 2001), only BeppoSAX 
has the unique combination of wide bandpass and sensitivity 
necessary to study the entire X-ray range. An important caveat, 
however, is that the "sample" is incomplete and by all means 
biased toward the brightest X-ray sources of each class. 

First, we derive average X-ray spectral parameters for each 
best-fit model and each class of blazars. To avoid a bias toward 
sources observed multiple times, we adopted the following pro- 
cedure. For sources observed only a few times (< 9) and with 
negligible variations in spectral index (AF ~ 0.5) or flux vari- 
ation of a factor of ~ 2 between maximum and minimum, we 
used the observation for which the spectral parameters are bet- 
ter constrained. For sources observed multiple times and with 
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Table 6. Average spectral parameters for the best-fit models 





HBL LBL FSRQ 




a) Single power law 


N 


34 12 26 


<rpL > 


2.24(0.04) 1.92(0.07) 1.59(0.05) 




b) Broken power law 


N 


6 2 2 


<ri > 


2.06(0.18) 2.29(0.07) 1.06(0.03) 




2.24(1.02) 1.10(0.65) 0.49(0.11) 


< r2 > 


2.65(0.26) 2.24(0.40) 1.56(0.22) 




c) Continuously curved parabola 


N 


7 1 1 


<r, > 


1.91(0.14) 2.58 2.51 


< £break > 


1.71(0.36) 3.10 1.40 


< r2 > 


2.53(0.12) 1.58 1.32 



The break energy is in keV. For each value we report also the standard 
deviation (in parenthesis) and the number N of observations used. 

Table 7. Average parameters for the blazar classes 





HBL 


LBL 


FSRQ 


N 


47 


15 


29 


< r > 


2.27(0.04) 


2.01(0.08) 


1.58(0.05) 


< Lx > 


44.61(0.11) 


44.49(0.27) 


45.85(0.22) 



Average values of the X-ray spectral indices and monochromatic 1 
keV luminosities from fitting all the BeppoSAX spectra with either 
model (1) or model (2). The standard deviation are in parenthesis. 



significant spectral or flux variations, we considered two ob- 
servations, corresponding to the two most extreme values of 
the spectral index and/or flux. This procedure yielded 47 ob- 
servations of 44 HBLs (Mkn421, Mkn 501, and 1ES2344-I-514 
were observed in 2 states), 15 observations of 14 LBLs (BL Lac 
showed variability both in the flux and in the spectral index), 
and 29 observations of the 28 FSRQs (PKS 0528-H134 showed 
variability in the spectral index). The average parameters are 
reported in Table|5l 

Second, in order to compare in a homogeneous way all 
the objects, we parameterize the continuum in 0.1-200 keV 
with a simple power law plus fixed and free absorption, even 
for sources whose spectrum was better described by a curved 
model. Thus, we used the values of the photon index and lu- 
minosity from the fits reported in Table |3l and |5] Using this 
approach, a convex/concave continuum will be represented 
by a power law with larger/smaller absorption column than 
Galactic. To reduce the bias toward sources with multiple ob- 
servations, we adopted the procedure described above which 
reduces the number of observations to a maximum of 2 for the 
most variable sources. 

The distributions of the spectral indices from the fits with a 
single power law model are shown in Figure [2 for the three 
classes. Figure |2] shows the distributions for the monochro- 
matic luminosities at 1 keV. The average values are reported 
in Table m To compare the distributions of the 3 classes in 
Figure ^ and |2l we used a Kolmogorov-Smirnov test, which 
gives the probability P^s that 2 distributions are drawn from 
the same parent population. Therefore, small values of Vks in- 




Fig. 1. Distribution of the photon spectral indices obtained us- 
ing a single power law fit. The dotted line represent the average 
value reported in Table 13 




42 44 46 48 

Log v^\^ [erg s"'] 

Fig. 2. Distribution of the vLv monochromatic (1 keV) lumi- 
nosity for the three subclasses obtained using a single power 
law fit. The dotted line is the average spectral index from 
Tabled 



dicate that the cumulative distribution function of the first data 
set is significantly different from that of the second data set. 
For the spectral index distributions in Figure^ Vks ~ 0.23 for 
HBLs vs. LBLs, P^r^ ~ 0.99 for HBLs vs. FSRQs, and Pks ~ 
0.83 for LBLs vs. FSRQs. Thus, we conclude that there is no 
significant difference in the spectral index distribution among 
the three classes. However, the Kolmogorov-Smirnov test is 
sensitive only to the shape of the distribution, and not to the 
location of its centroid. We thus compared the average values 
of the spectral index for the 3 subclasses in Table|5] Comparing 
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0.4 0.6 0.8 1 



Fig. 3. X-ray spectral indices vs. broad band radio to X-ray 
indexes. Circle: HBLs, Square: LBLs, Star: FSRQs. 




42 44 46 



Log •f^xk, [erg s"'] 

Fig. 4. Monochromatic X-ray (1 keV) luminosities vs. 
monochromatic radio (5 GHz) luminosities. Circle: HBLs, 
Square: LBLs, Star: FSRQs. Linear correlations are plotted for 
the HBL class (continuous line) and for the LBL-FSRQ classes 
(dashed line). 



the average indices for HBLs and LBLs and for LBLs and 
FSRQs we found that they are marginally consistent at 2cr and 
3cr, respectively. On the other hand, the average spectral index 
of HBLs is significantly different from the FSRQs, with HBLs 
having a steeper X-ray continua than FSRQs. 



Similar conclusions are derived if the average luminosi- 
ties of the three classes are compared. Using the Kolmogorov- 
Smirnov test, we find P^^^ ~ 0.31 for HBLs vs. LBLs, Pks ~ 
0.89 for HBLs vs. FSRQs, and P^^ ~ 0.31 for LBLs vs. 
FSRQs, suggesting that the distribution shapes are drawn 
from the same population. Comparing the average luminosities 
shows that HBLs and FSRQs are different at 3cr, while HBLs 
and LBLs have similar (Li fov)- 

Using published radio fluxes at 5 GHz, we derived the 
radio-to-X-ray indices a^^. In Figure |3] we plot the X-ray pho- 
ton index from Table |4] versus cKix. The blazars separate in 
two groups: HBLs have ai-x < 0.75 and Tj > 2, while LBLs 
and FSRQs have > 0.75 and < 2. One LBL (BL 
Lac) and 4 FSRQs (WGA J0546.6-6415, RGBJ1629-H4008, 
RGBJ1722-I-2436, and S5 2116+81) fill the gap between the 
two groups. As discussed in Padovani et al. (2002), these 
sources exhibit spectral energy distributions more similar to 
HBLs and were dubbed "High-energy peaked FSRQs". It still 
remains to be demonstrated whether the steep soft X-ray spec- 
trum of these sources is due to synchrotron from the jet or to is 
thermal emission perhaps related to the high-energy tail of the 
disk Blue Bump (as, e.g., in 3C 273). 

Figure |3 shows the plot of the radio luminosity versus 
the X-ray luminosity for HBLs, LBLs, and FSRQs. There is 
a clear correlation between the luminosities at the two wave- 
lengths. However, different trends are observed between HBLs 
and LBLs-FSRQs: for a given X-ray luminosity, LBLs and 
FSRQs appear more luminous at radio. 

To quantify the degree of linear correlation, we calculated 
the linear correlation coefficient r and computed the chance 
probability PiiN) that a random sample of uncorrected pairs 
of measurements would yield a linear correlation coefficient 
equal or larger than |r|; if the chance probability is small, the 
two quantities are likely to be correlated. For HBLs, the linear 
correlation coefficient is r = 0.72 and the chance probability 
P,- = 2 X 10-^. For LBLs-FSRQs, r = 0.90 and P = 2.8 x 10 '^ 
From a linear fit to the data in Figure 0] (i.e., considering the 
logarithmic values for the luminosities), we derive the follow- 
ing expressions: LogLx=l2.5 + 0.64 * LogLj^ for HBLs, and 
LogLx=-3.9 -H 1.06 * LogLR for LBLs-FSRQs. These results 
should be taken with caution, since our sample is very likely 
biased toward brighter X-ray sources. 

In closing, we comment on flux and spectral variabil- 
ity. More details can be found in the publications for in- 
dividual sources from the original Pis of the observations. 
Several sources in our sample were observed repeatedly with 
BeppoSAX. Inspection of the plots of flux versus spectral index 
shows that significant flux and spectral variability is present 
only for the HBL class, with the familiar trend of flatter slope 
with increasing flux. This confirms previous results based on 
various X-ray satellites (e.g., Mkn 421 with ASCA, Takahashi 
etal. 1999). 

In summary, we presented an analysis of the BeppoSAX 
database for blazars. Most HBLs have downward-curved con- 
tinua, in agreement with the synchrotron interpretation, while 
the brightest FSRQs and LBLs show upward curvatures. While 
there is a net separation between HBLs on one side, and LBLs 
and FSRQs on the other, the distinction between LBLs and 
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FSRQs is more blurry. Conceivably, this is due to opticalidenti- Urry, C. M., Sambruna, R. M., Worrall, D. M., et al. 1996, 

fication ambiguities, as the classification of a higher-luminosity ApJ, 463, 424 
blazar as an LBL or FSRQ depends on the Equivalent Width of 
the optical emission lines; thus, variability of the optical con- 
tinuum makes this classification highly dependent on the ob- 
servation epoch. 
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Table 1. The sample 



Obj. Name 


R.A.(J2000) 


Dec.(J2000) 


Redshift 


A'H.Gal 


No. of 










lO^f 


observ. 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


HBLs 


1ES0033+595 


00 35 52.5 


+59 50 03.9 


0.086 


42.7 




1ES0120+340 


01 23 08.5 


+34 20 48.9 


0.272 


5.14 


2 


RXJ0136.5+3905 


01 36 32.8 


+39 05 56.0 




6.01 




1ES0145+138 


01 48 29.8 


+ 14 02 16.0 


0.125 


5.18 




MS0158.5+0019 


02 01 06.2 


+00 34 00.0 


0.298 


2.67 




lES()229+2()0 


02 32 48.4 


+20 17 16.0 


0.140 


9.32 




MS0317.0+1834 


03 19 51.8 


+ 18 45 35.0 


0.190 


10.4 




1ES0323+022 


03 26 13.9 


+02 25 14.9 


0.147 


8.81 




1ES0347-121 


03 49 23.2 


-11 59 27.0 


0.185 


3.63 




1ES0414+009 


04 16 52.4 


+01 05 24.0 


0.287 


10.5 




lES()502+675 


05 07 56.2 


+67 37 24.0 


0.314 


9.11 




1ES0507-040 


05 09 38.2 


-04 00 46.0 


0.304 


9.74 




PKS0548-322 


05 50 40.6 


-32 16 14.9 


0.069 


2.20 


3 


MS0737.9+7441 


07 44 05.2 


+74 33 58.0 


0.315 


3.29 




B20912+29 


09 15 52.3 


+29 33 20.0 




1.97 




1ES0927+500 


09 30 37.6 


+49 50 26.9 


0.188 


1.40 




1ES1028+511 


10 31 18.4 


+50 53 36.0 


0.361 


1.15 




RXJ1037.7+5711 


10 37 44.2 


+57 11 54.9 




0.55 




RXJ1058.6+5628 


10 58 37.6 


+56 28 11.9 


0.144 


0.68 


2 


lESl 101-232 


11 03 37.6 


-23 29 30.9 


0.186 


6.05 


2 


Mkn421 


11 04 27.3 


+38 12 32.0 


0.030 


1.34 


16 


RXJ1117. 1+2014 


11 17 06.1 


+20 14 07.0 


0.139 


1.33 




lESl 118+424 


11 20 48.0 


+42 12 12.0 


0.124 


1.93 




1ES1133+704 


11 36 26.4 


+7009 28.0 


0.045 


1.40 




RXJ1211.9+2242 


121158.0 


+22 42 36.0 


0.455 


2.22 


3 


ON325 


12 17 52.0 


+30 07 00.9 


0.130 


1.70 


2 


1ES1218+304 


12 21 21.7 


+30 10 36.9 


0.182 


1.71 




lES 1255+244 


12 57 31.9 


+24 12 38.9 


0.141 


1.34 




MS1312.1-4221 


13 15 03.7 


-42 36 50.0 


0.108 


8.45 




1RXSJ141756.8+25 


14 17 56.7 


+25 43 28.9 


0.237 


1.58 


3 


lES 1426+428 


14 28 32.5 


+42 40 18.9 


0.129 


1.36 




MS 14588+2249 


15 01 02.8 


+22 37 54.9 


0.235 


3.54 




1ES1517+656 


15 17 47.6 


+65 25 23.9 


0.702 


1.93 




1ES1533+535 


15 35 00.7 


+53 20 38.0 


0.890 


1.32 




1ES1544+820 


15 40 15.5 


+81 55 04.0 




4.32 




1ES1553+113 


15 55 43.1 


+11 11 20.0 


0.360 


3.67 




Mkn501 


16 53 52.2 


+39 45 37.0 


0.034 


1.81 


11 


H1722+119 


17 25 04.3 


+ 11 52 15.9 


0.018 


8.86 




1ES1741+196 


17 43 57.7 


+ 19 35 08.9 


0.084 


6.68 




1ES1959+650 


19 59 59.8 


+65 08 54.9 


0.047 


9.89 


3 


PKS2005-489 


20 09 25.3 


-48 49 53.0 


0.071 


5.09 


2 


PKS2155-304 


21 58 51.7 


-30 13 28.9 


0.116 


1.70 


3 


1ES2344+514 


23 47 04.8 


+51 42 17.9 


0.044 


15.4 


7 


H2356-309 


23 59 07.6 


-30 37 36.9 


0.165 


1.37 




LBLs 


PKS0048-09 


00 50 41.2 


-09 29 05.9 




3.85 




3C66A 


02 22 39.6 


+43 02 08.0 


0.444 


9.41 


2 


AO0235+164 


02 38 38.8 


+ 16 36 59.0 


0.940 


8.85 




PKS0537-441 


05 38 50.3 


-44 05 08.9 


0.894 


3.94 




S50716+71 


07 21 53.4 


+71 20 35.9 




3.84 


3 


OJ287 


08 54 49.0 


+20 06 32.0 


0.306 


3.05 


2 


PKSl 144-379 


1147 01.4 


-38 12 11.0 


1.048 


7.53 




ON231 


12 21 31.6 


+28 13 58.0 


0.102 


1.88 


2 


OQ530 


14 19 46.6 


+54 23 16.0 


0.151 


1.18 


3 


PKS 15 19-273 


15 22 37.7 


-27 30 11.0 


0.071 


8.41 




S51803+784 


18 00 45.7 


+78 28 04.0 


0.680 


3.94 




3C371 


18 06 50.6 


+69 49 27.9 


0.051 


4.74 




4C56.27 


18 24 07.1 


+56 51 00.0 


0.664 


4.14 




BLLAC 


22 02 43.3 


+42 16 40.0 


0.069 


20.1 


5 


FSRQs 


PKS0208-512 


02 10 46.1 


-51 01 01.9 


0.999 


3.09 




NRAO140 


03 36 29.8 


+32 18 20.0 


1.258 


15 




PKS0521-365 


05 22 58.0 


-36 27 30.9 


0.055 


3.45 




PMN0525-3343 


05 25 06.2 


-33 43 05.0 


4.401 


2.24 




PKS0528+134 


05 30 56.4 


+ 13 31 55.0 


2.060 


25.7 


8 


WGAJ0546.6-6415 


05 46 41.8 


-64 15 21.9 


0.323 


4.44 




PKS0743-006 


07 45 54.1 


-00 44 17.0 


0.994 


6.48 




1ES0836+710 


08 41 24.4 


+7053 41.9 


2.172 


2.78 




RGBJ0909+039 


09 09 15.8 


+03 54 42.1 


3.200 


3.48 




PKSl 127-14 


11 30 07.0 


-14 49 27.1 


1.187 


3.83 




3C273 


12 29 06.7 


+02 03 09.0 


0.158 


1.79 


9 


3C279 


12 56 11.1 


-05 47 22.0 


0.536 


2.26 


5 


GB1428+4217 


14 30 23.8 


+42 04 36.9 


4.715 


1.38 




GB1508+5714 


15 10 02.8 


+57 02 44.9 


4.301 


1.40 


2 
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Obj. Name 


R.A.(J2000) 


Dec. (J 2000) 


Redshift 




No. of 










10 cm ^ 


observ. 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


RGBJ 1629+4008 


16 29 01.3 


+40 07 58.0 


0.272 


0.84 




1ES1641+399 


16 42 58.8 


+39 48 37.0 


0.593 


1.01 




RGBJ1722+2436 


17 22 41.3 


+24 36 19.0 


0.175 


4.71 




S41745+62 


17 46 13.9 


+62 26 56.0 


3.889 


3.43 




S5 2116+81 


21 14 01.2 


+82 04 47.9 


0.084 


7.60 


2 


PKS2126-158 


21 29 12.1 


-15 38 41.9 


3.268 


4.92 




PKS2134+004 


21 36 38.5 


+00 41 53.9 


1.932 


4.48 




PKS2149-306 


21 51 55.3 


-30 27 53.9 


2.345 


2.11 




PKS2223+210 


22 25 37.9 


+21 18 06.9 


1.959 


4.37 




PKS2223-05 


22 25 47.2 


-04 57 02.9 


1.404 


5.65 




H2230+114 


22 32 36.4 


+ 11 43 50.9 


1.037 


5.00 


5 


PKS2243-123 


22 46 18.1 


-12 06 50.0 


0.630 


4.78 




H2251+158 


22 53 57.7 


+ 16 08 53.9 


0.859 


6.55 





Columns: l=Object Name as found in BeppoSAX archive; 2=Right Ascension (at J2000); 3=Declination (at J2000); 4=Redsliift; 5=Galactic 
absorption based on Dickey & Lockman 1 1990) ; 6=Number of observations in the BeppoSAX archive. 
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Table 2. Observation Log 



Obj. Name Obs. Date Seq. Num LEGS c/s MECS c/s PDS c/s Model 

(ksec) (10-2) (ksec) (IQ-^) Cksec) (IQ-^) 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 



HBLs 



1ES0033+595 


1 O „ 1 AAA 

lo-Dec-1999 


CAO ^O AA 1 

50q63001 


13.5 


1 O AO 1 A O O 

13.92± 0.33 


43.5 


£: 1 OA 1 A O O 

61.70± 0.38 


22.9 


35.0+ 2.8 


2 




A1 T 1 AAA 

03-J an- 1999 


CA,1 ATAA 1 

50493001 


9.9 


1 O A A 1 A O/l 

12.09± 0.36 


32.1 


1 A O^ 1 A oc 

19.26+ 0.25 


16.3 


20.1+ 3.5 


2 




A'^ l_ 1 AAA 

02-reb-1999 


CA ,1 AO AA 1 1 

50493001 1 


4.9 


11 oo 1 A c^^ 

1 1.73± 0.50 


21 .7 


^ A 1 ■! 1 A O ^ 

14.14+ 0.26 


10.1 


16. 8± 4.4 


2 


RXJ0130. 5+3905 


A A T '^AAl 

09-J an-200 1 


C 1 O 1 AAO 

51241003 


19.8 


1 1.07± 0.24 


48.1 


12.99+ 0.17 


22.0 




2 


1T70/^1 AC 1 lOO 


30-Dec-1997 


CAA^ ^ AAO 

50064008 


10.8 


0.98+ 0. 12 


12.4 


0.56+ 0.09 


6.8 




1 


JvlSU15o.5+0U19 


1 A 1 AA^ 

lD-Aug-199o 


CAA^ A A A A 

50064004 


4.3 


3.97+ 0.33 


12.4 


1 .65+ 0. 12 


5.6 




1 


lbi>0229+2(X) 


1 ^ T 1 AA 1 

16- Jul- 2001 


CI ^OOAAI 

51472001 


17.5 


^ O ,1 1 /"^ O 1 

6.84± 0.21 


68.3 


16.20+ 0.16 


33.1 


8.2+ 2.2 


2 


JVlC>U3i / .U+l5j4 


1 C 1 AAT 

15-Jaii-199/ 


C AA£ A AAO 
5000400/ 


5.1 


O oc 1 A OA 

3.85± 0.29 


14.9 


o oc 1 An 
3.o5± 0.1 / 


4.5 






1 1irCA'5T5 1 AOO 

lboU323+U22 


OA 1 AAO 

20-Jan-1996 


CAA*; /I A 1 1 

5006401 1 


6.2 


O 1 1 A OO 

2.8 1± 0.23 


14.4 


o oo . An 
3.83± 0.1 / 


6.8 






lbS()347-121 


1 A T„ „ 1 AAT 

lO-J an- 1997 


50064006 


6.4 


C CkA * A O O 

5.94± 0.32 


10.7 


O O 1 1 A 1 o 

3.21± 0.18 


4.5 




1 


lbS()414+U()9 


11 C 1 A A/; 

Zl-^>ep-199D 


CA(\/' ,1 AAO 

50064003 


0.0 




11.1 


C AO 1 A OO 

5.08+ 0.22 


4.7 




1 


lbS(lj(l2+D/j 


f\£L 1 AA/' 

Oo-Uct-I99o 


CAA/' ,1 A 1 O 

50064013 


0.0 




1 1.0 


A ,1 C 1 A OA 

9.45+ 0.30 


4.4 




1 


ICCACA^ A/1 A 

lb;i(ljU/-U4U 


1 1 C^U 1 AAA 

ll-reb-1999 


C Ac 1 AArf^ 1 

505 19001 


9.3 


A ^ 1 \ A OT 

4. 1 1± 0.23 


20.7 


6.1 1+ 0.18 


9.1 




1 


Af cAcio no 
^^5)1)540-3 22 


1A C^U 1 AAA 

20-reb-i999 


CA,1 A'lAAO 

50493003 


9.5 


1 O Co 1 f\ A A 

1 i.j /± 0.44 


12.5 


o 1 1 1 (\ Aii 
26. 1 1+ 0.46 


9.4 




4 




1*: T7.^U 1 AAA 

2o-reb-1999 


CA/1 AOAA/I 

50493004 


0.0 




2.1 


OA OO 1 1 AO 
20. / l± 1.03 


1.0 




1 




AT A — 1 AAA 

07-Apr-1999 


CA>I AO AA ^ O 

504930042 


5.9 


15.11± 0.52 


19.0 


\ £. C A , A OA 

16.54± 0.30 


10.2 




2 


1 iff CA'7^'7 A 1 ^ A A t 

MS0737. 9+7441 


29-Oct-1996 


50064015 


3.7 


O oc . A OO 

2.25 ± 0.27 


16.4 


A oo . A AO 

0.78± 0.08 


10.6 




2 


T>1AA1 ^ , '^A 

B209 12+29 


1 /I XT«._ i AAT 

14-NOV-1997 


CAOOO AA j1 

50223004 


9.4 


O OA 1 A OO 

3.89± 0.22 


23.9 


O f\£ 1 A 1 O 

2.96± 0.12 


10.7 




1 


1 trCAA'TT 1 CAA 

lbaU92/+5UU 


oc IVT-.^,. 1 AAO 

25-Nov-i99o 


CAC 1 AAA^ 

50519006 


8.6 


C oc 1 A OO 

5.85± 0.28 


22.7 


O 1 A 1 A 1 O 

/.10+ 0.18 


10.1 




2 


lbSlU25+511 


Ol-May-1997 


CAA^ ^ AAA 

50064009 


4.6 


16.32± 0.61 


12.6 


5.46+ 0.21 


5.0 


25.0+ 6.9 


2 


RXJ1037.7+5711 


AO 1 AAO 

02-Uec-1995 


C A A O AA AO 

50470003 


20.9 


1.7 1± 0.1 1 


47.0 


0.97+ 0.06 


21.6 




1 


RXJ 105o.o+5o2s 


21-May-1998 


C A A O AA AO 

50470002 


13.9 


1 O O 1 A 1 O 

1.32± 0. 12 


30.8 


A O ^ 1 A AC 

0.36+ 0.05 


13.8 




1 




O'l IVT-.^,. 1 AAO 

23-INov-199o 


CA/IOAAAO 1 

504/00021 


7.1 


A OO 1 A o/; 
4.32± 0.26 


19.7 


2.06± 0. 1 1 


8.9 




2 


lbbllOl-232 


f\A i AAT 

04-Jan-1997 


50064017 


6.1 


24.56± 0.65 


13.9 


OA £.f\ . A OA 

20.69± 0.39 


10.7 


21.3± 5.0 


3 




iA T ,^ 1 AAO 

19-Jun-1998 


CAOO^AAi 

50726001 


9.1 


oo O A . A CI 

22.30± 0.51 


24.9 


OA £0 r A OC 

29.63± 0.35 


10.8 




3 


MKJN421 


OA A — 1 AAT 

29-Apr-199/ 


CAA'^OAAI 

50032001 


11.6 


1 iiO £.f\ 1 1 OO 

168. 60± 1.22 


23.3 


CI AO 1 A ,10 

51.9/± 0.4/ 


9.2 


O/l C . A C\ 

24.5± 4.9 


4 




■^A A 1 A AT 

30-Apr-1997 


C AAO OAAO 

50032002 


11.4 


1 ^O CA 1 1 OO 

167. 50± 1.23 


24.0 


51.14± 0.46 


11.0 




4 




Ol-May-1997 


CAAOOAAO 

50032003 


1 1.2 


OAA OA 1 1 OC 

200. 30± 1.35 


23.7 


^A OA 1 A C 1 

60.70+ 0.51 


10.9 




4 




AO \ T-*, , 1 AA^ 

Oz-JVlay-199/ 


C A 1 *^*'\AAO 

50160002 


4.4 


O /I O OA 1 O OO 

243. /0± 2.3 / 


1 1.4 


1 A /;o 1 A O 1 
/4.63+ 0.81 


5.3 


28.3± 6.6 


4 




03-May-1997 


50160003 


4.3 


155. 00± 1.91 


1 1.7 


A A , A Zl" O 

44.26+ 0.62 


5.4 




4 




04-May-1997 


50160004 


4.9 


122. 80± 1.60 


12.2 


o z:" 1 c 1 A ,1 o 

26.15+ 0.47 


5.6 




4 




05-May-1997 


50160005 


5.0 


164.40± 1.84 


11.9 


38.75± 0.57 


5.5 




4 




AO X jr^ - t AAO 

07-May-1997 


50160006 


6.0 


1 OA OA . 1 C ^ 

139.70± 1.54 


0.0 




6.2 




4 




O 1 A — 1 AAO 

21-Apr-1998 


Cf\£0£. AAO 

50686002 


23.6 


O O C A A . 1 1 O 

335.90± 1.12 


29.5 


OOA OA i A OA 

220.80± 0.80 


13.3 


45.9± 4.1 


4 




23-Apr-1998 


50686001 


27.2 


472.60± 1.43 


34.7 


375.00± 1.13 


15.5 


28.9± 3.8 


4 




oo T 1 AAO 

22-Jun-1998 


50765001 


11.3 


oo ■! OA . 1 OO 

331.70± 1.73 


32.5 


O O O OA i f\ f\A 

288.70± 0.94 


5.7 




4 




r\A \ X 1 AAA 

04-May-1999 


CAA 1 OAA1 

5091o001 


63.2 


O^O OA 1 A OA 

262. /0± 0. /O 


1 1 1.2 


1 ,1 1 A A 1 AO*: 

141.90+ 0.36 


57.4 


1 1.4+ 1.8 


6 




Ozr A OAAA 

2o-Apr-2000 


C 1 O oo AA 1 1 

512s2001 1 


50.7 


508.40± 1 .01 


57.6 


^AC OA 1 1 1 A 

695.20+ 1.10 


29.3 


ozro A 1 o ^ 

262.9+ 2.6 


4 




oo A OAAA 

2o-Apr-z000 


c 1 o oo A^^ i o 
5 12520012 


22.5 


coccAi 1 cc 
535. 50± 1.55 


25.7 


O/IAOAi 1 01 

/49.20+ V.I i 


13.6 


OAO C 1 OA 

293.5+ 3.9 


4 




30-Apr-z(IU0 


512820013 


60.9 


coo OA 1 A AO 

522. 20± 0.93 


33.0 


/^oo orf^ 1 1 /I o 
6/ /. /0+ 1 .43 


32.8 


205.3+ 2.4 


6 




09-May-2000 


C 1 O oo AA 1 A 

512820014 


63.4 


AAA OA 1 A O /I 

444.20± 0.84 


131.6 


czri OA 1 A zrc 

561.20+ 0.65 


65.9 


203.3+ 1.7 


6 


RXJ 1117.1+2014 


iO TA*-* 1 AAA 

13-Dec-1999 


CAO^O AA ^ 

50863004 


13.8 


1 ^ O ^ . A O C 

16.34± 0.35 


42.4 


O AO . A 1 >1 

7.93± 0.14 


23.7 




5 


1 "eel 1 to • A'tA 

lbolllo+424 


A1 "KK^-., 1 AAT 

01 -May- 199/ 


CAAi^ilAI O 

50064012 


6.1 


A OA ■ A OA 

4.80± 0.30 


10.0 


1.55± 0.13 


4.0 




1 


lbbll33+/04 


1 A T\^^ 1 AAlC 

10-lJec-199o 


50064010 


5.2 


O £.0 ■ A /lO 

8.6o± 0.42 


18.2 


O oo > A 1 O 

2. /2± 0.13 


7.3 




2 


1 KXS J 1 2 1 1 5 o +2242 


OO i AAA 

27-Dec-1999 


C i AAA AAO 

51000002 


19.5 


O OA . A 1 O 

2.20± 0.12 


46.4 


O cc . A AO 

2.55± 0.08 


21.3 








O O T\ O A A 1 

28-Dec-2001 


C 1 O 1 AAAO 

51319002 


20.6 


4.66± 0.16 


56.8 


O oo 1 A 1 O 

8.37+ 0.13 


24.2 








11 T 0*'\A0 

1 l-Jan-2002 


C 1 O 1 AAAO 1 

5 13190021 


5.1 


O O ^ 1 A O A 

3.84± 0.30 


16.4 


C A ■! 1 A OA 

5.94+ 0.20 


7.1 






ON325 


23-Dec-1998 


CAOC AAA 1 

50750001 


12.5 


1.01± 0. 1 1 


31.4 


A oc 1 A AO 

0.85+ 0.07 


14.8 








1 A T OAAO 

10-J an-2002 


5 1472003 


13.6 


O AO 1 A 1 ,1 

2.03± 0.14 


36.8 


0.81+ 0.06 


0.0 






1CC1010 I'SA/l 

lbbi2io+304 


1 O T..1 1 AAA 

12-Jul-1999 


CAO^IAAC 

50863005 


10.8 


O 1 AO 1 r\ A£i 

21.48± 0.46 


42.8 


1 O 1 O 1 A O 1 

18.12+ 0.21 


20.7 






Ibb 1255+244 


OA T. ^ 1 AAO 

20-Jun-1998 


50064001 


2.5 


1 A >1 O 1 A £0 

10.47± 0.67 


6.9 


1 O 1 O 1 A >1 O 

12.13± 0.43 


3.3 






MS1312.1-4221 


O i T7.^l- i AAO 

21-heb-1997 


CAA^>1A1 

50064016 


3.5 


A OO 1 A OO 

4.23± 0.37 


5.6 


O >1 C 1 A oo 

2.45± 0.22 


2.4 






1KXM141 /JD.O+ZJ 


1 "3 1. .1 lAAA 


C 1 O /I 1 AA 1 

5 1241001 


10.6 


1 o cr\ 1 A o c 
12.60+ 0.35 


23.7 


1 A OA 1 A O/' 

14.89+ 0.26 


11.1 


37.6+ 3.9 


3 




zJ-Jul-zO(XI 


C 1 O ■! 1 t\l\ 1 1 

51241001 1 


3.9 


W\0/1j t\ CO 

10.20+ 0.53 


7.0 


no/ 1 t\ "io 
9. 76+ 0.38 


3.0 


32.3+ 7.6 


3 




27-Jul-2000 


512410012 


12.1 


9.21± 0.29 


29.5 


10.79+ 0.20 


13.3 


14.0+ 3.5 


2 


1ES1426+428 


08-Feb-1999 


50493006 


15.5 


14.76± 0.32 


40.8 


22.36+ 0.24 


20.4 


26.4± 3.1 


2 


MS 14588+2249 


19-Feb-2001 


51153002 


22.5 


2.15± 0.11 


47.9 


0.87+ 0.06 


21.8 




1 


1ES1517+656 


05-Mar-1997 


50064014 


4.5 


12.50± 0.54 


11.1 


5.19+ 0.22 


4.0 




3 


1ES1533+535 


13-Feb-1999 


50519003 


8.5 


3.80± 0.23 


26.8 


2.80+ 0.11 


4.1 




1 


lES 1544+820 


13-Feb-1999 


50519004 


8.2 


2.08± 0.18 


23.2 


1.94± 0.10 


10.4 






1ES1553+113 


05-Feb-1998 


50064005 


4.5 


26.38± 0.78 


10.6 


15.30+ 0.39 


4.7 




3 


MICN501 


07-Apr-1997 


50377001 


13.0 


156.30± 1.11 


20.7 


111.60+ 0.74 


8.9 


148.6+5.3 


3 




11 -Apr- 1997 


50377002 


13.1 


155. 80± 1.10 


20.4 


122.20+ 0.77 


8.7 


175.8+5.4 


3 




16-Apr-1997 


50377003 


9.8 


238.60± 1.58 


17.1 


258.30+ 1.22 


7.3 


556.5+6.4 


4 




28-Apr-1998 


50529001 


13.8 


115.20± 0.92 


21.9 


185.00+ 0.92 


9.9 


117.9+ 4.8 


3 




29-Apr-1998 


50529002 


14.9 


135.90± 0.96 


21.4 


219.40+ 1.01 


9.7 


138.0+ 4.9 


3 




01 -May- 1998 


50529003 


13.4 


116.20+ 0.94 


19.0 


159.80+ 0.92 


8.4 


74.0+5.1 


4 




20-Jun-1998 


50666001 


17.0 


43.06+ 0.51 


25.9 


55.27+ 0.46 


11.6 


31.9+3.4 


3 




29-Jun-1998 


50666002 


12.9 


72.85± 0.76 


18.9 


114.10± 0.78 


7.5 


41.7+5.5 


3 




16-Jul-1998 


50666003 


11.4 


70.81± 0.80 


15.9 


102.70+ 0.80 


6.9 


52.1+ 5.7 


4 




25-Jul-1998 


50666004 


25.5 


78.47± 0.56 


31.0 


104.80+ 0.58 


14.5 


32.8+ 3.9 


4 




lO-Jun-1999 


50944001 


105.8 


43.20± 0.21 


175.4 


35.96+ 0.14 


78.4 


8.3+ 1.6 


3 


H1722+119 


24-Aug-2001 


51472002 


30.4 


30.39+ 0.32 


73.3 


41.46+ 0.24 


34.1 


14.0+ 2.2 


6 


1ES1741+196 


26-Sep-1998 


50470001 


12.7 


4.78+ 0.21 


38.7 


7.11+0.14 


17.4 




1 


1ES1959+650 


04-May-1997 


50064002 


2.3 


15.78+ 0.85 


12.4 


7.40+ 0.25 


5.4 




3 




23-Sep-2001 


51386001 


5.8 


70.50± 1.11 


7.2 


98.84± 1.18 


2.9 




4 




28-SeD-2001 


513860011 


25.7 


73.71±0.54 


48.1 


125.60+ 0.51 


22.4 


31.4+ 2.7 


3 



D. Donate et al.: A BeppoSAX spectral catalog of blazars 



Obj. Name 


Obs. Date 


Seq. Num 


LEGS 


c/s 


MFCS 


c/s 


PDS 


c/s 


Model 








(ksec) 


(10-2) 


(ksec) 


(10-2) 


(ksec) 


(10-2) 




(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


(10) 


PKS2005-489 


29-Sep-1996 


50046001 


0.0 




9.9 


35.95+ 0.60 


7.7 




1 




01 -Nov- 1998 


50503002 


20.7 


167.50±0.91 


52.5 


201.40+ 0.62 


23.4 


66.4+ 3.0 


3 


PKS2155-304 


20-NOV-1996 


50016001 


36.3 


132.30± 0.61 


106.9 


33.28+ 0.18 


43.3 


13.1+2.3 


4 




22-NOV-1997 


50160008 


22.5 


189.90± 0.93 


59.5 


104.50± 0.42 


28.0 


9.5+ 2.8 


4 




04-NOV-1999 


50880001 


46.1 


82.97± 0.43 


104.0 


31.43±0.18 


49.1 




4 


1ES2344+514 


03-Dec-1996 


50320001 


4.7 


9.61± 0.47 


13.0 


8.64± 0.26 


6.0 








04-Dec-1996 


50320002 


5.3 


10.16± 0.46 


13.2 


10.38± 0.28 


6.1 




2 




05-Dec-1996 


50320003 


3.5 


17.09± 0.72 


8.0 


13.89± 0.42 


3.8 




1 




07-Dec-1996 


50320004 


5.6 


16.74± 0.57 


14.0 


18.72+ 0.37 


6.4 


29.4+ 5.9 






ll-Dec-1996 


50320005 


3.0 


9.82± 0.60 


13.0 


11.71+ 0.30 


5.8 








26-Jun-1998 


50760001 


13.5 


6.26± 0.23 


50.6 


9.75+0.14 


21.4 




1 




03-Dec-1999 


50969001 


28.8 


5.35±0.14 


90.1 


10.09+ 0.11 


45.3 




3 


H2356-309 


21-Jun-1998 


50493007 


15.4 


21.33±0.38 


41.0 


27.64+ 0.26 


18.0 


13.4+3.4 


3 


LBLs 


PKS0048-09 


19-Dec-1997 


500460031 


4.7 


1.35± 0.20 


9.9 


1.45± 0.14 


4.3 




1 


3C66A 


31-Jan-1999 


50750003 


8.9 


3.11±0.20 


26.4 


2.36± 0.11 


12.7 




4 




29-Jul-2001 


51372002 


19.8 


4.18±0.16 


50.2 


2.88+0.08 


23.1 


9.8+ 2.7 


2 


AO0235+164 


28-Jan-1999 


50482001 


25.0 


0.47± 0.07 


29.2 


0.87+ 0.07 


25.8 






PKS0537-441 


28-NOV-1998 


50497002 


24.1 


1.71±0.10 


47.4 


2.44+ 0.08 


36.7 




1 


S50716+71 


14-NOV-1996 


50160001 


16.9 


2.23±0.13 


122.5 


0.75+ 0.03 


47.2 




3 




07-NOV-1998 


50750002 


9.5 


2.39± 0.18 


31.3 


2.86+ 0.13 


16.2 


11.5+3.5 


4 




30-Oct-2000 


51153001 


19.2 


3.77± 0.15 


43.5 


3.31+0.09 


22.4 




3 


OJ287 


24-NOV-1997 


50046002 


5.2 


0.72±0.15 


10.7 


2.58± 0.17 


4.5 








20-NOV-2001 


51336001 


23.8 


0.58± 0.07 


39.8 


1.40± 0.07 


26.9 




1 


PKSl 144-379 


lO-Jan-1997 


50046006 


10.8 


0.84±0.11 


23.2 


0.43± 0.05 


9.8 






ON231 


ll-May-1998 


50503001 


21.1 


8.01±0.20 


24.9 


4.14+ 0.14 


11.6 


15.8+ 4.3 


3 




ll-Jun-1998 


50503001 1 


17.6 


5.63±0.21 


31.8 


3.24+0.11 


16.6 


14.1+ 3.6 


3 


OQ530 


12-Feb-1999 


50482003 


17.8 


0.69± 0.08 


39.7 


0.67+ 0.06 


19.2 




1 




()3-Mar-20()0 


50881003 


19.6 


0.83± 0.08 


26.6 


1.15+0.08 


10.3 




1 




26-Mar-2000 


508810031 


17.2 


0.72± 0.09 


22.7 


0.95+ 0.08 


10.4 




1 


PKS1519-273 


Ol-Feb-1998 


50046007 


9.4 


0.78± 0.12 


26.9 


0.66± 0.07 


12.2 




1 


S51803+784 


28-Sep-1998 


50482004 


18.7 


0.77± 0.09 


40.5 


2.10± 0.08 


16.4 




1 


3C371 


22-Sep-1998 


50482002 


13.3 


0.96± 0.10 


33.9 


1.90± 0.09 


15.1 






4C56.27 


ll-Oct-1997 


50046005 


4.2 


0.93± 0.19 


13.4 


1.15± 0.11 


59.8 




1 


BLLAC 


08-NOV-1997 


50046004 


12.5 


4.63±0.21 


13.8 


10.97+ 0.29 


8.3 


19.0+5.1 


2 




05 -J un- 1999 


50881001 


45.3 


3.94+ 0.10 


54.4 


7.13+0.12 


26.9 


12.1+2.7 


1 




05 -Dec- 1999 


50881002 


17.5 


3.52±0.15 


54.7 


12.84+ 0.16 


24.2 


11.3+ 2.7 


1 




26-Jul-2000 


51165001 


16.9 


2.20± 0.13 


23.3 


5.82+ 0.17 


10.4 








31-Oct-2000 


511650011 


24.9 


18.23± 0.28 


33.7 


23.90+ 0.27 


18.8 




4 


FSRQs 


PKS0208-5I2 


14-Jan-2001 


51220002 


15.9 


1.55± 0.12 


34.3 


4.92± 0.13 


15.3 


13.7+ 3.3 




NRAO140 


05-Aug-1999 


50997001 


17.5 


1.83± 0.12 


50.0 


7.36± 0.13 


22.9 


15.2+ 4.7 




PKS0521-365 


02-Oct-1998 


50497001 


18.0 


4.86± 0.18 


41.1 


9.36± 0.16 


19.1 






PMN0525-3343 


27-Feb-2000 


50849001 


24.8 


0.45± 0.06 


59.8 


0.79± 0.05 


28.9 






PKS0528+134 


21 -Feb- 1997 


50237001 


6.3 


0.49± 0.13 


14.4 


1.08+ 0.09 


6.6 








22-Feb-1997 


50237002 


5.0 




13.3 


1.22+ 0.10 


5.8 








27-Feb-1997 


50237003 


4.4 




7.3 


0.90+ 0.12 


3.0 








Ol-Mar-1997 


50237004 


4.3 




13.5 


1.14+ 0.10 


6.1 








03-Mar-1997 


50237005 


5.1 




14.1 


0.91+0.09 


6.5 








04-Mar-1997 


50237006 


2.8 




11.2 


1.26+0.11 


4.9 








06-Mar-1997 


50237007 


3.1 




12.7 


1.25± 0.11 


5.5 


19.8+ 6.5 






ll-Mar-1997 


50237008 


2.5 




11.5 


1.05± 0.10 


5.3 


26.6± 7.0 




WGAJ0546.6-6415 


Ol-Oct-1998 


50769002 


18.9 


2.74± 0.13 


47.3 


8.65± 0.14 


20.0 


14.7+ 3.2 




PKS0743-006 


08-May-2001 


51143002 


10.7 


0.48±0.10 


36.0 


0.93+ 0.07 


16.2 


17.8+3.2 




IES0836+710 


27-May-1998 


50497003 


18.5 


6.66± 0.20 


42.6 


25.68+ 0.25 


16.5 


39.8+3.6 




RXJ()909+0354 


27-NOV-1997 


50127002 


10.4 


0.65±0.11 


29.7 


1.76+ 0.09 


13.8 


14.5+4.0 




PKSl 127-14 


04-Jun-1999 


50850001 


18.7 


2.80± 0.14 


47.9 


8.77+ 0.14 


22.5 


21.0+ 2.9 




3C273 


18-Jul-1996 


50021001 


11.8 


31.79± 0.53 


129.9 


35.30+ 0.16 


60.6 


83.1+2.0 






13-Jan-1997 


50237011 


13.6 


55.47± 0.65 


25.1 


58.97± 0.48 


11.4 


147.1+ 4.7 






15-Jan-1997 


50237012 


13.3 


51.86± 0.63 


24.0 


56.80+ 0.49 


10.8 


144.9+ 4.9 






17-Jan-1997 


50237013 


12.5 


49.68+ 0.64 


27.3 


55.10+ 0.45 


12.5 


130.8+4.4 






22-Jan-1997 


50237014 


8.8 


48.90+ 0.76 


22.3 


51.56+ 0.48 


9.3 


130.4+5.1 






24-Jun-1998 


50795004 


27.9 


54.87± 0.45 


72.2 


111.00+ 0.39 


33.8 


127.3+ 2.6 


3 




09-Jan-2000 


50795008 


34.8 


58.20± 0.41 


85.2 


119.70+ 0.38 


42.2 


135.1+2.2 


3 




13-Jun-2000 


50795010 


29.6 


44.48+ 0.39 


68.1 


89.55+ 0.36 


31.9 


93.5+2.3 


3 




12-Jun-2001 


50795011 


16.9 


57.99+ 0.59 


38.4 


104.80+ 0.52 


18.5 


122.7+ 3.1 


3 


3C279 


13-Jan-1997 


50237016 


7.4 


3.62± 0.24 


21.8 


2.70+ 0.12 


9.0 








15-Jan-1997 


50237017 


8.4 


3.46± 0.22 


23.9 


2.85+ 0.11 


10.0 








18-Jan-1997 


50237018 


0.5 




2.6 


2.88+ 0.35 


1.0 








21 -Jan- 1997 


50237019 


4.2 


3.47± 0.31 


11.7 


3.23+0.17 


5.1 








23-Jan-1997 


50237020 


11.2 


3.42± 0.19 


24.7 


2.78+0.11 


11.4 






GB 14284-4217 


04-Feb-1999 


50508001 


27.9 


1.10±0.08 


90.5 


2.67+ 0.06 


46.0 


14.8+ 2.1 




GB1508+5714 


29-Mar-1997 


50127001 


4.3 




8.8 


0.75+0.11 


3.9 








Ol-Feb-1998 


501270011 


7.0 




17.5 


0.51+0.08 


7.8 






PKS 15 10-089 


03-Aug-1998 


50497004 


16.2 


1.79± 0.12 


43.9 


4.99+ 0.11 


19.4 


17.3+ 3.3 




RGBJ1629+4008 


ll-Aug-1999 


50869001 


21.2 


3.28± 0.14 


44.9 


1.40+ 0.07 


22.8 






1ES1641+399 


19-Feb-1999 


50727002 


11.1 


3.30± 0.19 


25.9 


5.08+ 0.15 


13.1 


13.0+ 3.8 




RGBJ1722+2436 


13-Feb-2000 


50869002 


12.4 


0.71± 0.10 


44.1 


1.08+ 0.06 


19.7 






S41745+62 


29-Mar-1997 


50127006 


58.4 


0.41± 0.04 


143.0 


0.71+ 0.03 


59.8 
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Obj. Name 


Obs. Date 


Seq. Num 


LECS 


c/s 


MECS 


c/s 


PDS 


c/s 


Model 








(ksec) 


(10-^) 


(ksec) 


(10-2) 


(ksec) 


(10-2) 




(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


(10) 


CS91 1fi-i-S1 






13.4 


7 54-1- 25 


28.9 


1 6 71 + 74 

IV)./ 1^ \>.z.^ 


13.3 


15 9+4 






12-Oct-1998 


507690011 


5.7 


5.68± 0.33 


19.7 


11.88± 0.25 


10.5 


13.7± 4.5 




PKS2126-158 


24-May-1999 


51003001 


79.9 


3.62+ 0.07 


108.0 


11.07± 0.10 


51.6 


10.5± 2.0 




PKS2134+004 


25-NOV-2000 


51143001 


25.9 


1.52± 0.09 


75.1 


2.14± 0.06 


33.1 






PKS2149-306 


31-Oct-1997 


50264001 


17.9 


2.74±0.14 


39.4 


7.46± 0.15 


16.7 


13.0± 3.7 




PKS2223+210 


12-NOV-1997 


50127003 


14.2 


0.81±0.10 


18.4 


2.09± 0.12 


10.8 






PKS2223-05 


lO-Nov-1997 


50181006 


9.4 


0.79± 0.12 


16.2 


1.32± 0.11 


6.9 






H2230+114 


ll-Nov-1997 


50237021 


11.0 


2.03±0.15 


23.8 


5.45± 0.16 


11.6 








13-NOV-1997 


50237022 


10.3 


2.91±0.19 


22.3 


5.92± 0.17 


10.2 








16-NOV-1997 


50237023 


13.2 


1.91±0.14 


25.7 


5.84± 0.16 


12.1 


13.7± 4.3 






18-NOV-1997 


50237024 


7.0 


2.12± 0.20 


12.2 


5.63± 0.22 


5.4 








21 -Nov- 1997 


50237025 


9.5 


2.49± 0.18 


19.4 


5.98± 0.18 


8.6 






PKS2243-123 


18-NOV-1998 


50727005 


10.2 


1.32± 0.14 


27.5 


1.89± 0.09 


13.2 






H2251+158 


05-Jun-2000 


51220001 


17.7 


2.94±0.14 


48.5 


10.92± 0.15 


22.4 


20.3± 2.8 





Columns: l=Object Name; 2=Observation Date; 3=Sequonce Number of the observation; 4=Exposure time for LECS; 5=Counts rate for 
LECS in the energy range 0.1-2 keV; 6=Exposure time for MECS (for the observations made before May 1997, MECS2 count-rates are 
considered); 7=Counts rate for MECS in the energy range 2-10 keV; 8=Exposure time for PDS; 9=Counts rate for PDS in the energy range 
13-50 keV. Less than 3cr detections are omitted; 10=ModeI used for the best fit: l=Power law with absorption fixed at Galactic value; 2=Power 
law with free absorption; 3=Broken power law with absorption fixed at Galactic value; 4=Continuously curved parabola with absorption fixed 
at Galactic value; 5=Broken power law with free absorption; 6=Continuously curved parabola with free absorption. 
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Table 3. Sources with power law as best-fit model 



Obj. Name 
(1) 



Obs. Date 
(2) 



r Xr/'i-o-i- 

(3) (4) 



(5) 



r 
(6) 



xj/d.o.f. 

(7) 



Flux 
(8) 



HBLs 



1ES0O33+595 

1ES0120+340 

RXJOl 36.5+3905 

1ES0145+138 

MS()158.5+0019 

1ES0229+200 

MS0317.0+1834 

1ES0323+022 

1ES0347-121 

1ES0414+009 

1ES0502+675 

1ES0507-040 

PKS0548-322 

MS0737.9+7441 

B20912+29 
1ES0927+500 
lES 1028+5 II 
RXJ1037.7+5711 
RXJ1058.6+5628 

1 ESI 118+424 
lESl 133+704 
RXJ121 1.9+2242 



ON325 

1ES1255+244 
MSI312.1-4221 

1RXSJ141756.8+25 

1ES1426+428 

MS 14588+2249 

1ES1533+535 

1ES1544+820 

1ES1741+196 

PKS2005-489 

1ES2344+514 



18- Dec-1999 

03-Jan-1999 
02-Feb-1999 
09Jan-2001 
30-Dec-1997 
16-Aug-1996 
16-Jul-2001 
15-Jan-1997 

20- Jan-1998 

10- Jan-1997 

21- Sep-1996 

06- Oct-1996 

11- Feb-1999 

26- Feb-1999 

07- Apr-1999 
29-Oct-1996 
14-NOV-1997 

25- NOV-1998 

01 - May- 1997 

02- Dec-1998 
21 -May- 1998 
23-NOV-1998 
01 -May- 1997 

10- Dec-1996 

27- Dec-1999 

28- Dec-2001 

11- Jan-2002 
23-Dec-1998 

10- Jan-2002 

20- Jun-1998 

21- Feb-1997 
27-Jul-2000 

08- Feb-1999 

19- Feb-2001 
13-Feb-1999 
13-Feb-1999 

26- Sep-1998 

29- Sep-1996 

03- Dec-1996 

04- Dec-1996 

05- Dec-1996 
07-Dec-1996 

11- Dec-1996 
26-Jun-1998 



35 5+*-^ 
9 3+' ^ 



1.99 



2 00+° ' -^ 
2.03+^-'^ 



2.28;^ 



9 9-3+0.19 
'^■'^■^-0.20 
9 96+0.60 



2. 19+' 



1.93+°'° 
J 93+8:48 

2!o5-^-''^ 
2.55-?:^' 



2.49- 
1.95- 



2.31 



2.62 
2.I4_ 

2 02+''-*^ 
2.36+''''^ 
2 05-^-^^ 

-0.08 

1 82+^-^^ 

2 j7+8:8i 

2 32+^-^^ 



0.91/24 
0.86/25 

0.98/59 
0.60/32 
1.04/54 
0.94/54 
1.13/97 
0.78/36 
0.61/16 



2.05!g;JJ 1.01/23 



0.94/24 
1.08/21 

0.90/38 

1.35/24 
1.04/90 
1.00/40 
1.32/25 
0.90/33 
0.79/24 
0.80/16 



1.24/24 
1.22/69 
0.93/39 
1.14/35 
1.06/118 
0.93/39 

1.59/51 
0.96/230 
1.15/144 

0.98/93 



7.9 



10.0+=:; 



3 J +0.8 
97 

■^'•^-18.0 

4 7+1-5 
^■'-1.3 



2 3+'-' 

■'■■'-0.8 



2.0+ 



2 3+^-^ 
0^8*^ 



13.3+: 



2 06+""^ 

^■""-0.03 
9 1 ^+0.06 
^■^■^-0.05 

2.33+»-9« 



2.58^ 



0.06 



2 25+"-' 
2.70" 



2 42+o:il 
''■^•'-0.11 



o 79+0.25 
■'•'■'-0.24 



9 cc+0.18 
•-'■^-0.16 



2.20+ 



2.05+: 



1.22/155 
1.07/99 
0.84/39 
1.27/99 



1-99!oIm 1.03/99 



0.92/35 

til "■'s/ie 



0.96/33 
0.91/91 



0.79/33 
0.85/39 



1.27/96 



1.10/134 



58.9 
17.1 
13.3 
10.8 
0.6 
2.9 
14.9 
7.1 
3.5 
6.2 
8.7 
19.2 
5.9 
17.8 
15.7 
1.4 
2.8 
6.8 
10.1 
0.9 
0.3 

I. 7 
3.1 
5.0 
2.5 
7.6 
5.6 
0.6 
0.6 

II. 7 
4.6 
9.3 
20.3 
0.7 
2.6 
1.5 
6.9 
58.7 
17.2 
18.8 
27.1 
35.3 
20.4 
8.5 



LBLs 



PKS0048-09 


19-Dec-1997 


1 96+°-'" 

'■'"-0.01 


1.11/13 








1.4 


3C66A 


29-Jul-2001 




14 4+'-^ 


2 40+<"5 

''•^"-0.13 


1.49/34 


2.7 


AO0235+164 
PKS0537-441 
OJ287 


28-Jan-1999 
28-NOV-1998 
24-NOV-1997 
20-NOV-2001 


2 13-^0-33 

J 80+^-^^ 
1 qc+8:JS 


1.15/26 
0.66/24 
0.88/24 
0.93/51 






0.7 
2.4 
2.4 
1.3 


PKS 1144-379 


lO-Jan-1997 




0.88/26 








1.1 


OQ530 


12-Feb-1999 


1 53+^"^^ 


0.86/26 








0.6 




03-Mar-2000 


1.06/39 








1.1 




26-Mar-2000 




0.83/32 








0.8 


PKS 15 19-273 


Ol-Feb-1998 


1.46/16 








0.5 


S51803+784 


28-Sep-1998 


1.04/22 








2.2 


3C371 


22-Sep-1998 


1 74+0.10 
'■' -Q.2Q 


1.14/51 








1.7 


4C56.27 


ll-Oct-1997 


1 84+"-5' 


0.97/20 








1.1 
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A^H FIXED jVaPREE 



Obj. Name 

(1) 


Obs. Date 

(2) 


r 

(3) 


(4) 


Nh 

(5) 


r 

(6) 


(7) 


Rux 

(8) 


BLLAC 


08-NOV-1997 
05-Jun-1999 
05-Dec-1999 
26-Jul-2000 


1 59+''-'^^ 


1.12/93 
0.99/93 
1.21/24 




1.88!°:* 


1.11/33 


11.1 
6.5 
12.7 
5.8 



FSRQs 



PKS0208-512 


14-Jan-2001 


1 64+"'" 


1.33/93 


4.5 


NRAO140 


05-Aug-1999 


1 ^7+0.07 
'■-"-0.07 


1.26/93 


7.2 


PKS052 1-365 


02-OcH998 


1 79+0.06 

-m 


1.00/147 


8.7 


PMN0525-3343 


27-Feh-2000 


1 rQ+0.23 

1.58 

1 7Q+0.26 

1 26+"-'* 

'■^"-0.30 


0.99/52 


0.7 


PKS0528+134 


21 -Feb- 1997 


0.94/27 


2.7 




22-Feb-1997 


0.45/24 


2.9 




27-Feb-1997 


1 40+"-^5 
1 34+<'-29 


0.94/14 


2.1 




Ol-Mar-1997 


1.14/25 


3.3 




03-Mar-1997 


1 1«+0.30 
^•'■'-0.31 


1.25/24 


1.9 




04-Mar-1997 


1 90+0.33 

-m 


0.76/20 


2.6 




06-Mar-1997 


1 19+0.26 

• -Q.M 


1.09/23 


2.9 




ll-Mar-1997 


1.62+"'^ 


1.48/21 


2.2 


WGAJ0546.6-6415 


Ol-Oct-1998 




1.87/93 


8.2 


PKS0743-006 


08-May-2001 


1 91+0.34 


0.81/35 


0.9 


RGBJ0909+039 


27-NOV-1997 


1 16+^-^^ 
'•'"-0.20 


0.73/42 


1.9 


PKS 1127-14 


04-Jun-1999 


] 42+0.06 


0.94/93 


8.7 


3C273 


13-Jan-1997 


1 56+^-^- 

-BB3 


0.91/231 


117.0 




15-Jan-1997 


1 «;y+0.02 


1.19/231 


112.0 




17-Jan-1997 


-8-8? 
1 62+"-°' 
'■"^-0.02 


1.35/231 


108.0 




22-Jan-1997 


, 55+0.02 
'■-'-'-0.02 


0.97/231 


103.0 


3C279 


13-Jan-1997 


1 67+"-'- 
-8-1? 


0.98/39 


5.6 




15-Jan-1997 


1.70+"" 


0.75/50 


5.8 




18-Jan-1997 


1_43+8.1) 
1 53+^-^^ 


1.00/13 


7.4 




21-Jan-1997 


0.79/48 


6.4 




23-Jan-1997 


1 59+8:18 


1.18/50 


5.7 


GB1428+4217 


04-Feb-1999 


1 c^+8:i8 

-Q.IO 


1.15/35 


2.8 


GB1508+5714 


29-Mar-1997 


"•"■'-0.85 


0.84/14 


1.3 




Ol-Feb-1998 


1 27+0.84 


1.33/18 


0.5 


RGBJ 1629+4008 


11 -Aug- 1999 


9 55+8:2^ 

, 7i:8:?<! 

' ■ " -0.05 


1.19/35 


1.3 


1 ESI 64 1+399 


19-Feb-1999 


1.92/35 


5.1 


RGBJ 1722+2436 


13-Feb-2000 


[54+0.24 

1 64+^-'^ 

'■"^-0.18 


1.00/44 


1.0 


S41745+62 


29-Mai--1997 


0.94/97 


0.8 


S521 16+81 


29-Api--1998 




1.23/93 


15.8 




12-OcM998 




1.25/35 


11.9 


PKS2 134+004 


25-NOV-2000 


[ y J +0.06 


1.69/22 


2.2 


PKS2149-306 


31 -Oct- 1997 


1.13/32 


8.1 


PKS2223+210 


12-NOV-1997 


L31+8:!i 
1 87+8:^^ 
1.57+^-'^ 
1.50+^-1^ 


0.87/37 


2.2 


PKS2223-05 
H2230+114 


10- Nov-1997 

11- Nov-1997 
13-NOV-1997 


1.17/15 
0.87/35 
0.95/35 


1.3 
5.6 
6.2 




16-NOV-1997 


1 47+8:11 


0.97/35 


6.2 




18-NOV-1997 
21-NOV-1997 


1 49+0.17 
1 50+8:1^ 
1 67+''i^ 


1.27/41 
1.16/35 


5.5 
6.2 


PKS2243-123 


18-NOV-1998 


0.97/44 


1.8 


H2251+158 


05-Jun-2000 




1.31/93 


11.2 



Columns: l=Object Name; 2=Observation Date; 3=Photon spectral index; 4=Reduced with degrees of freedom. Columns 3 and 4 refer 

to fits obtained with intrinsic absorption fixed to the Galactic value; 5=lntrinsic absorption (in units of lO'^cm"^); 6=Photon spectral index; 
7=Reduced;if^ with degrees of freedom. Colunms 5 to 7 refer to fits obtained with intrinsic absorption free to vary; 8=X-ray unabsorbed flux 
in the energy range 2-10 keV (in units of 10"'^ erg cm"^ s"'). 



a'h fixed 



Nn FREE 



Obj. Name 
(1) 



Obs. Date 
(2) 



A-?/d.o.f. 
(3) 



(4) 



^break 

(5) 



r2 

(6) 



;t^/d.o.f. 

(7) 



(8) 



(9) 



^break 

(10) 



(11) 



Flux 
(12) 



CI 

o 



HBLs 



f, co+99.42 

^■^-'-0.52 
1 9C+O.43 
'■^-^-0.25 
14+0.59 

25 ^'^-^^ 

022+':^ 
, 2q+S:^i 

0.16+2-5'' 

n 1 ft+^^l^ 
U.IS „„„ 

1 14+1.40 
J IS+^.'l'^ 

43 +''-'^^ 

"■^■^-0.32 
J 35+0.30 



3 00"^ ''* 

-0.68 

3 10+°"' 

1 ^T+0.19 

1.08!; 

ii:ii 

'■'^-0.14 

1 26+''i2 

^■"■^-1.62 

1 46+°"' 
2.71 



PKS0548-322 
lES 1101-232 



Mlm421 



RXJ1117.1+2014 

1ES1218-I-304 

1RXSJ141756.8-I-25 

lES 15 17+656 
1ES1553+113 
Mkn501 



H1722+119 
lES 1959+650 



PKS2005-489 
PKS2155-304 



1ES2344+514 
H2356-309 



20- Feb-1999 
04-Jan-1997 

19- Jun-1998 

29- Apr-1997 

30- Apr-1997 

01- May-1997 

02- May-1997 

03- May-1997 

04- May-1997 

05- May-1997 
07-May-1997 

21 - Apr- 1998 
23-Apr-1998 

22- Jun-1998 

04- May-1999 
26-Apr-2000 
28-Apr-2000 
30-Apr-2000 

09- May-2000 
13-Dec-1999 

12- Jul-1999 

13- Jul-2000 

23- Jul-2000 

05- Mar-I997 
05-Feb-1998 
07-Apr-1997 
II -Apr- 1997 
16-Apr-1997 

28- Apr-1998 

29- Apr-1998 
Ol-May-1998 

20- Jun-1998 
29-Jun-1998 
16-Jul-1998 
25-Jul-1998 

10- Jun-1999 

24- Aug-2001 
04-May-1997 
23-Sep-2001 
28-Sep-2001 
01 -Nov- 1998 

20- NOV-1996 
22-N0V-I997 
04-NOV-1999 
03-Dec-1999 

21- Jun-1998 



1.21/91 
0.91/254 
1.02/88 
1.14/229 
0.79/229 
1.10/229 
1.09/229 
1.07/229 
1.07/229 
1.27/216 
0.85/42 
0.95/146 
1.12/146 
1.45/133 

2.58/146 
1.93/145 



0.95/96 
0.86/35 
1.45/39 

0.98/30 
0.97/234 
1.04/233 
1.00/229 
1.19/142 
1.02/140 
1.09/143 
0.80/143 
1.00/145 
1.10/146 
1.02/146 
1.09/146 

1.02/45 
1.35/146 

1.44/143 
1.74/146 
0.95/228 
1.40/145 
1.07/145 
1.48/91 
1.21/145 



1 66*° " 
1 ^■i+o.is 
'■'^-0.09 

1 77+0.16 
'•"-0.24 

226+0.04 

2 25+^ f^^ 
9 9^+8:81 

• -Q.Q3 
2 22+°.°5 

9 9 1 +8:8^ 

^•^'-0.04 
9 40+0.06 
^•^^-0.08 

2 39+0.02 

9 .19+8:8^ 
^•■^^-0.06 
9 1 7+0.02 
^•^ ' -0.02 

2 02+° °2 
-Mi 
2 05+» °2 
^•"-^-0.02 

2 y3+o.oi 
2 -73+8:81 



2.45- 



1 7q+0.07 
'•'^-0.08 
1 74+0.22 
'• '^-0.18 

i.4o+»i:i 

1.96!; 

1.50!; 
1.48!; 
1.41!; 
1.54!;, 
i^5i!!l-i!! 

1 79+0.04 
1- '^-0 05 

1.65!; 
1.69+; 
1.73!; 
2.00!! 



\il 

i:85 
, I8i 

^-0.04 
0.03 

,m 

-0.03 
1.04 

!:85 

m 
m 



'-0.02 



1.71 
1.94 



+0.42 

:l? 

""-0. 1 3 

J 35+0.10 

2 36+^-^^ 
^■^^-0.02 

7 ^Q+0.03 

172^8:W 

^ - ' -0.78 

1 56+*'^ 1 



:8:^? 

^ -^^-0.29 
1 1 9+0.06 

1 23"'"^-^** 

33+^-^^ 

-0.33 

1 I 1 +0.06 

25y:5:?§ 

L55+8-5^ 

1 77+8:^5 

'•"-019 

2 22+°''^2 

1 t:o+?:^^ 
'•='»-0.60 

1 04+°-^° 

'•"^-0.12 



+0.40 

9 ig+8:l3 
^•"-0.11 

2.28!S;g^ 
3 05+0.09 

3 10+^-^^ 

-MS 

T 09+0.08 

• -S-W 

3 34+0.31 
■^•-^^-0.22 
3.38!S;» 
3 22+0.05 
3 53;8:§1 

-'•'"-0.83 

3 00+» °5 

• -Q.Q5 
2 g4+8.01 

2 74+O.OS 



2 22+"- 
• -p. 
2 23'^''- 



2 40"^'"'' 

■'•^"-0.14 

2 60+°-^'' 

^•""-0.27 

2 60+"-" 
2 79+o.K 

[ i)2+8:ii 

1 69+^-'^^ 
1.85!8f 

1.85!°-S 
2.24+! 



■"-0.09 

2.08!S» 

2 23+0.09 

9 i7+8:8t 
-0.03 
2 45+».M 

• -^-0.02 

2.67!"-" 
2 50+^'-'^^ 

^•■'"-0.05 

2 3 1 +0.02 

2 22+^.1^- 

2 74+8:83 
9 t)i+8:8i 

^•^'-0.03 

3 00+° °'' 

• -Q.Q4 
2 30+8.05 

^•■^^-0.05 
9 1 1 +0.04 
^•"-004 



1.89/145 



6-^^' 
"•o_o.i 



2 36-^^'" 
•-^"-0.02 



2.82/145 


O.S+i-" 


1 75+0.01 


4.57 


3.95/140 




J 3418:81 

9 40+8:?^ 
■^•^^-0.22 


2.12 


1.12/83 


1518:? 


1.52 


0.77/93 


518:? 
'•■'-0.8 


9 91+0.13 
■'•■"-0.13 


2.57 



1.80!°:?° 



7+0.78 



-?■ 

7+1. 



3 02+<' °3 



9 ^c+0.02 
■ -Q.O? 

2 19+0.01 
9 qo+8:8i 

-am 
9 C7+0.26 

''•■"-0.06 



1.19/145 



11.8!!! 



2 52+°-''3 6 90+°.'" 
•■^ -0.08 "•'"-2.72 



^•21tg 



22.3 






36.8 


best 




25.6 




84.5 






83.2 


tted 




99.2 




121.0 


a* 








70.3 






40.1 






60.7 






37.8 


< 
n 




178.0 


0- 


p 


312.0 


3 





240.0 


p . 





111.0 


CP , 




619.0 






Ct 


669.0 




598.0 






497.0 




> 


6.1 




Co 


14.9 




1 


12.6 






8.7 




1 


9.5 






13.7 






208.0 




ft 
f~i 


232.0 




:tral cat 


510.0 




172.0 




204.0 




E. 
o" 


143.0 




TO 


49.2 











103.0 






90.5 






92.8 






30.2 






35.2 






13.8 






83.4 






106.0 






177.0 






55.0 






83.3 






24.7 






8.9 






24.3 







Nh fixed 



Nm FREE 



Obj.Name Obs. Date xl/i-O-t. Fi £(,„rf T2 XrH-O-t. Nu Fi Ei,,^ F2 Hux 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 



LBLs 



3C66A 31-Jan-1999 1.31/33 2.20+"'^ ".26+!^ ^-^^-QlS ^'^ 

S50716+71 14-NOV-1996 1.07/48 2.70+°-J| 2.35+5-| l-^^S 1-5 

07-NOV-1998 1.92/33 2.36+°|^ ^-''^-if ^'^''-qS 

30-Oct-2000 0.98/33 2.82+|i^ 2.73+;-| 3.3 

ON231 ll-May-1998 1.19/33 2.58«'* 3.09+[| l-^^S 4.2 

ll-Jun-1998 0.87/31 2.58+°-| 2.70+5-| l-49!p| 3.4 

BLLAC 31-Oct-2000 1.29/146 2.21+°-}^ 2.64+°-°^ 20.2 



FSRQs 



1ES0836+710 27-May-1998 1.14/146 l-OS^J-^^ O.SS^J-'^ ^■^'^-ooi 26.3 

3C273 18-Jul-1996 1.10/229 "•37!oo? 1-58!|!S1 70.1 

24Jun-1998 1.22/146 1.97;U-];^ ^-^^-in l-^'-Qoi ^O^-O 

09-Jan-2000 1.13/146 l-634g| 116.0 

13-lun^2000 0.98/146 l.QT'^f, O.SStt]" '•*4+°|5 86.7 

12-Jun-2001 1.06/146 2.2i;[J-* 0-82!Qgl l-^S^fe 101.0 

PKS1510-089 03-Aug-1998 0.80/32 2.5rg-;™ 1.41!p„ 1-32^ 5.5 

PKS2126-158 24-May-1999 0.98/146 LOB^g-j; 0-60;n'js l-78;°n 10.7 



Columns: l^Object Name; 2-Observation Date; 3— Reduced^" and degrees of freedom; 4= First photon spectral index; 5=Energy break 
in keV; 6=Second photon spectral index. Columns 3 to 6 refer to fits obtained using the broken power law or the continuously curved 
parabola model with intrinsic absorption fixed to the Galactic value; 7=Reduced;f^ and degrees of freedom; 8=Intrinsic absorption; 9=First 
photon spectral index; 10=Energy break in keV; ll=Second photon spectral index. Colunms 7 to 1 1 refer to fits obtained using the broken 
power law or the continuously curved parabola model with intrinsic absorption free to vary. The intrinsic absorption is in units of lO^^cm"^; 
12=X-ray unabsorbed flux in the energy range 2-10 keV (in tmits of 10"'^erg cm~^ s"'). 
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Table 5. Single power law fits for Spectra in Table|3 





Obj. Name 
(1) 


Obs. Date 

(2) 


^2/d.o.f. 

(3) 


A'h 
(4) 


r 

(5) 



HBLs 



PKS0548-322 


20-Feb-1999 


1.29/95 


3 9+0.8 
-'■^-0.6 


9 19+0.07 
^■'^-0.06 


lESl 101-232 


04-Jan-1997 


0.97/257 


2 4+3-2 

^■^-2.0 


2 Ol+i-"*" 

^■"'-0.06 




19-Jun-1998 


1.19/92 


3 5+2 -' 

■'-'-1.6 


9 9C+O.O5 
^■^-^-0.05 


Mkii421 


29-Apr-1997 


2.28/239 


2 5+2-5 


2.65+°°^ 
2 67+'|:i 

-Q.Q2 

2 63+™ 

-Q-Q2 




30-Apr-1997 


2.07/239 






Ol-May-1997 


2.38/239 


24+55 




02-May-1997 


1.81/239 


2 1 

24?8:5 
2.6+1^ 


2.68 




03- May-1997 

04- May-1997 


1.62/239 
1.45/239 


2 74+0.03 

9 -70+8:04 
-9-03 




05-May-1997 


1.79/239 


2 5+°-' 




07-May-1997 


1.14/46 


1.1+8:5 


2 42+0-06 
2 5j+8:8f 




21 -Apr- 1998 


7.82/155 






23-Apr-1998 


8.41/155 


J (j;8:l 


2 37+8:81 




22-Jun-1998 


4.32/155 


2.1+'':^ 


2 43+8:81 




04-May- 1 999 


5.93/155 


9 9+8:t 

^"^-0.1 


2 76+":"' 
^■'"-0.01 




2fi-Anr-2000 

r\\}L ZAj\J\j 


2.53/155 


'•-'-0.1 


2 02+0-0' 




28-Apr-2000 


7.00/155 


1 4+°-' 

'•^-0.1 


2 00+0-0' 
-Q-Ql 




30-Api-2000 


3.95/155 


1 3+°-' 


201+Ml 




09-May-2000 


3.73/155 


{k\ 


2 09+8:81 


RXJll 17.1+2014 


13-Dec-1999 


1.36/85 


3.0+'':-' 
9 q+8:^ 


2 86+":"^ 
-Q-Q§ 


1ES1218+304 


12-Jul-1999 


0.94/95 


9 ir 1+0.05 
^■-^ -0.05 


IRXSJ 141 756.8+25 


13-Jul-2000 


1.12/94 




9 93+0.06 
^■^■^-0.07 




23-jul-2000 


1.16/39 


2 I + l 


2 22+0-'5 
249+8:15 


1ES1517+656 


05-Mar-1997 


1 .76/40 


16 3+5? 


ipci S5^-t-1 1 ^ 




1 13/68 


6.9+"5*'" 
[ 3+S:f 


2 33+8:11 


Mkn501 


07-Apr-1997 


1.15/236 


|:59?8:8? 




11 -Apr- 1997 


1.04/233 


0.9+'^:' 




16-Apr-1997 


1.41/236 


0.9+'':' 




28-Apr-1998 


1.49/147 


1 0+":' 


1 oo+8:8i 
'■"^-0.02 




29-Apr-1998 


1.37/142 


1.1+°-' 


J g2+0-02 
J (jg+8:8i 

2 03+":"? 
-0-93 




Ol-May-1998 


1.74/144 






20-Jun-1998 


1.07/147 






29-Jun-1998 


1.25/147 


1.4+":^ 


[ 9g+8.83 




16-Jul-1998 


1.69/147 


1 9+":' 


2 07+8:85 




25-JuM998 


1.93/147 


15^8:? 

'•-'-0.2 


2 06+":"- 




lO-Jun-1999 


1.78/147 




2.41+0-0' 
2 56+":"5 


H1722+119 


24-Aug-2001 


1.29/147 




1ES1959+650 


04-May- 1997 


1.02/45 


13.3+" 


2 70+0" 
^■'"-0.12 




23-Sep-2001 


1.35/147 


12.5+°:' 


2 5 J +0.05 

2 33+8:85 




28-Sep-2001 


1.28/144 


20.9+^1 


PKS2005-489 


01 -Nov- 1998 


1.95/145 


2 19+8:81 


PKS2 155-304 


20-NOV-1996 


2.18/231 


[3+0.1 


2 63+":"' 
-9-Sl 




22-NOV-1997 


5.70/147 


2 0+"-' 


2 70+0-01 




04-NOV-1999 


2.22/147 


0.9+|i 


2.80+81 


1ES2344+514 


03-Dec-1999 


1.41/92 


2-l!S 


2 33+0.05 
2 09+":"^ 

^■"^-0.04 


H2356-309 


21-Jun-1998 


1.33/147 



LBL,s 



3C66A 


31 -Jan- 1999 


1.26/35 




2 26+0-"* 


S50716-f71 


14-NOV-1996 


1.18/49 


0.1 


2:06+":'^ 
2 2i+":'5 

2.05+":'^ 
2.50+":'5 
2.36+":'^ 




07-NOV-1998 
30-Oct-2000 


2.06/35 
1.55/34 


ON231 


ll-May-1998 


2.86/35 






ll-Jun-1998 


3.04/34 




BLLAC 


31-Oct-2000 


1.28/147 


lO.r^;^ 


2 65+":'''^ 

'^■"■'-0.05 
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Obj. Name 
(1) 



Obs. Date 
(2) 



xj/d.o.f. 
(3) 



(4) 



r 
(5) 



FSRQs 



1ES0836+710 
3C273 



PKS1510-089 
PKS2126-158 



27-May-1998 
18-JuH996 
24-Jun-1998 
09-Jan-2000 
13-Jun-2000 
12-Jun-2001 
03-Aug-1998 
24-May-1999 



1.13/147 
1.14/231 
2.22/148 
2.10/148 
1.79/148 
3.08/148 
1.37/35 
1.06/147 



294.1+ 



,4+0.04 

co+0.01 

+8:81 

37+8:8^ 
52+8:43 



Columns: l=Object Name; 2=Observation Date; 3=Reduced and degrees of freedom; 4=Free intrinsic absorption (in units of 10^" cm ^); 
5=Photon spectral index for the single power law model. 



